Detecting mRNA Predictors of Acetaminophen-Induced Hepatotoxicity in Mouse Blood Using Quantitative Real-Time PCR.
Acetaminophen (APAP) is a widely used analgesic and antipyretic drug. Drug-induced liver injury from agents such as APAP is known to vary between individuals within a species. To avoid liver injury and ensure the proper use of pharmaceutical products, it is important to be able to predict such risks using genetic information. This study evaluated the use of quantitative real-time polymerase chain reaction (RT-qPCR) to identify mRNAs (carried in the blood of male ddY mice) capable of predicting susceptibility to APAP-induced hepatotoxicity. Screening was performed on samples obtained at 18 h after treatment from mice that had been orally treated with 500 mg/kg APAP. APAP-induced hepatotoxicity was seen in 60% of the mice, and the mortality rate was 12%. Blood APAP concentration did not differ significantly between mice with and without APAP-induced hepatotoxicity. We compared blood mRNA expression levels between mice with (positive, serious or lethal injury) and without hepatotoxicity in the APAP-treated group. The transcript levels of interleukin-encoding loci Il1β, Il10, and tumor necrosis factor (Tnf) were increased in the lethal injury group. Transcripts of the loci encoding transthyretin (Ttr) and metallothionein 1 (Mt1) showed increases in the liver injury group, while those of the glutathione peroxidase 3-encoding locus (Gpx3) were decreased. APAP hepatotoxicity was potentiated in fasted animals, although fasting did not appear to affect the level of expression of these genes. These results indicate that mRNA expression of Il1β, Il10, Tnf, Ttr, Mt1, and Gpx3 in mouse blood may provide useful surrogate markers of APAP-induced hepatotoxicity.